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Field of invention 

tSS^l ? S° r &ttf 1 ? orttor y <NP»*lc coagulation tests are performed at 37«C. This need for a thermostat 
£5SS!?tK- a- .!2! B *• i T UmCWatiOT> and h ™"™ the development to^ more^oinTS 

are mixea at 37 C and the time needed for the mixture to dot is determined When the test v j 

more than fifty years ago, this clotting time was identical to itePT^^wtot^^JZL first devised 
properties, the PT is expressed In IntTrnefional ^^^(^^^1 "* " 

bt^^SrteSSK * ^ """"T 1 WntraB * d ,abo ^"« Although this may 

laboratories andV^S' b^S^^n^^?t U P***™"* « doctors' offices, at small 

Background 

health care time and contributes with lOEum o^ S!!!!^' which «!««• about 1 5 minutes of 

consumables which add som^O^Uion E "o^eTelhSe 22 ^ 00UnUD 8 ™ equipment and 
therapy is thus about 1200 million Euro If S^seteS ^I*™*? 5 monitoring antithrombotic 

testing, while enhance the quality o?Hfo for thToatiS T^ST * by 20% «* W POC PT 

Even after an ofl&et by 2 Euro test £ 1 ^ carc aa ™B* of24 ° mUion Euro would result 

care sector would be abouVzKfltn EunT^ cost for equtpmem and reagents, the saving, in the health 

2 Zltia^rnSnTS ^ t"*,^ m ^^om» Normalized Ratio (INR) 

«NCT> The^ fe me raZKw^CTamTrJ^f^r^^ ° fa fad,vWu <». normal clotungXe 
Index. TheNCT and ^l^p^o^s^5vS«^l? ^weroflSl. the International Sensltivhy 

IntnecaOhrationthePTtesttt 
— c°e^ 

<»««C8libmtionofto tvanttorely 
the product delivered, the equipment SnS ^21^1 ° 8 « n f nufecturer ™ 11 be reliable only if 

to prior art, this is not the SS^SSSa^S^J!^ to perfbnn tbe " te8t " However, according 
separately and wUI be used^mSTan^dS n^2S *? will be delivered ^ 

berepIacedeveryfimeanew^oX™ 
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^^^Stt^hi^ pV^ m — —I— Such samplcTare^ ^ 

inhibit coa^Mio. TUS^Sn "* ^f"*"'"*'*'*'* bfing-favdoprf *„ 

General description of the invention 

c^SSe ^fo^Jnstrument for performing a P 0 C coagulation test, eg alPOCPT test 

instrument to be delivered in 
were used up, the faamm*m^ouW be dS o^^T^ 9 .! 0d ° ther consumabl « <* H» kit product 
inexpensive Ltrumem is S^Seda ^ti^e^Sunlent ^esrnaller deposit. Such a sufficiently 

^p^^BZSS^Sm^^^^^ 0 ^^^ ifh were possible 

possibilities o^CaS^iSnS?^ 1 ^^ ^ ~ * ^ the 

^SguTSth^eS ^St^uSS 8 o !T gU ? i0a ~ * -"~ ^ture in which 
. : on wbich the JnvSoneS^ScScTurw , " ^^.J" ^ ^ »«Mto*» tests 

, wltolehioodc^^Sa^ 

h ™spts^^ 

Specific description of the invention 

there is also a second reason to ineS S^nL^T^-. coa « u ^ t "> according to the uivention, 
■ : Therewfflbeatenuje^ra^^^ 
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The test, results oU . PT test is expressed in INR. According ,o prior art, a PTtest is performed at a fixeo^**" *" 
3T!2Si!2^P and the imisaftD^onoftheclottins time, 1NR(CT). According to the invention, aPT 

rT?* "^k * J mcUonof ^ INRCCT.t). According to the invention, the temperatures also 
measured to ascertain that the temperature is within a range where the PT test may be performed. 

^t^fl 0n "? 18 tale ^ Bd " *? P"*""* « temperatures typical of human dwellings. Hence, the ambient 
ST^HHL' ^ m £ 10 b ° ,he , t do0rtcm P erature ""8* of » dwellings. Le. betweeTis™ anT 
15°C Jna 4^ SC ° Pe PrCSCm iDVenUOn 0181 11,0 Bmbient t^ 0 ^ » limited to the range 

A sharp dependency of the clotting time with temperature is likely to reduce the precision of the assay As 
e^denoed in Example I, the speed of clot formation i, reduced at temperatures below 1 VC tnaKmglorfng less 

%?Z ™t T£K52 "JS^L* 1 * 0 81 tcm P cra *«* above 3S°C the PT results were dependent on 
temperature. It is therefore within the scope of the present invention to perform PT test bv aTm^W in 
theambiemten V eiatureisUimtedt»thenmgeoft8»Cto35-C. test by a procedure m which 

« t SST t - ^ ? antag0ni8t8 ^"a 1 Wood PT level is in the range of INR 2 to 
INR 3 The results of experimental work described in Example 1 indicate that there Is an ontinul t«Jn«*»„™ 

a^eT^^SS^^^r according to thelnvention. it may befovorablefoXh the 

Limiting the practice of the Invention to a temperature range of 30*C to 35°C rant linear to dtohnu _«* „e 
the practtatl edvattuges oflered b, the tawotfti Y «. k ifcooceiwd ^ it l.^o^tSlTc^ m 

'SSLm'",^, ^ i™"*-". teraperatura Brnta then tho« meooonec ab™ are 

As mentioned above^ there appears to be an optimal temperature range for determination of PT in samoles with 
m in tiw rai^e 2 to 3 or ev^ the range of 2 to 7. Io the this optimal tcmpcnaaire foeYen^^anW 

ob^vSSs that^^^T;*" ° Ptimal ""V"*™ was about 30°C to 35<C. The important 
23Z' Jf t ?^. an ?P tun .! 1 tempwature range and it Is conceived that alterations In reagent 
ZHvSl^lT^"" 11 t*£ sWft tWs ° prim<d t«V^ure range to lower ten^SLiu^ 
lcc^*ii y ^^ h ^ ndWe " In8 ^ U ^'C^^C IfsuchasW^optimrftempo^ 
accomplished, then there are reasons to adjust the Omits of permissible temperature accoXg* 

with toeTe X tS™^»eSS £T^£?TXrS£2i2* P™"bte ™g. fb, ..mpte 
INRCCT.O^CT/NCTO^SKt) 
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fn the examples, NCT(t) and ISI(t) were second degree polynomials. Naturally many other types of functions 
may find use in this context. Any (Unction that gives a good fit to the calibration data may be used.. 

As alternative to deducing a functional relationship between JNR and t and CT. ic. deducing a two variable 
expression NCT(t> CT) and computing the assay results using this expression, a table may be constructed. This 
tabic will be a matnx where each row is a clotting time (CT) and each column a temperature. Each given pair of 
temperature and CT will correspond to an INR. Thus, there is no departing from the spirit of the invention if the 
results of the PT procedure is presented in a table where the results of the test is in position defined by a 
temperature and a clotting time. 

Without departing from the scope of the invention, any method that allows an INR value to be deduced from a 
CT and a temperature may bo employed The same is true for assay conditions. These may include any limited 
permissible temperature range ami any limited permissible clotting time range. Tn the experimental work there 
are temperature ranges identified for which the temperature dependence is negligible and which makes the INR 
value a function of the clotting time alone. Also in this case the PT test is according to the invention. The 
dotting time and the temperature are both measured and used to obtain the test results. The temperature is 
measured to ascertain that the temperature is within a permissible range. 

It is a part of the invention to provide users equipment needed to perform a PT procedure according to the 
Invention. The equipment is provided as a test kit which contains reagents for 10 to 100 PT analysis, an 
instrument and instructions fbr use. 

Examples 

The following examples are given to a better undemanding of the invention and to show that the invention is of 
practical and economic importance. The examples show but a trifle of all possible embodiments of the invention. 
Therefore, the examples do cot limit in any way the scope and sprit of the present invention. 

Materials and Methods* 

PTreagent was GM 13 1 lot C225F which is of the Owren's kind in that it contains rabbit brain thromboplastin 
and bovine factor V and bovine fibrinogen. The reagent, supplied as a lyophilized powder, One vial of reagent 
was reconstituted in first 5 mL of water ami then 5 mL 25 mM CaCfe. The reagent was used within 4 to 10 hours 
of reconstitution. 

Control plasma samples with known INR were lyophilized plasma samples with known 1NR_ One control 
plasma, product number OHI 162, had an INR of 1,14 and the other, product number GHT 167, had an INR of 
2,82. The lyophilized control plasmas were first reconstituted in 1 mL of water according to the manufacturers 
recommendation, and then, to give the reconstituted control plasma about the same PT potency as blood with 
erythrocyte fraction volume (EVP) of 0.45, the control plasma were diluted by addition of 0.82 mL of 150 mM 
NaCl. PT reagent and control plasma were manufactured by Global Hemostasis Institute! MGR AB, Linkdping, 
Sweden. 

Crtrated plasma samples from the Department of Clinical Chemistry, University Hospital, Ltnkdping, Sweden 
The 23 samples were from those arriving to the department for analysis of PT during about 3 hours in the 
afternoon of June 12, 2003. The samples were analyzed according to the invention within 4 hours of being 
analyzed by the routine procedure of the department. The samples were made untraceable to preserve the 
anonymity of the patients and were provided with the PT values obtained by the department. Prior to assay 
aocording to the invention, a 200 *iL portion of each plasma was diluted 1; 1 .82 by addition of 164 nL of 1 SO 
mM NaCI. This was to make the equipotent with blood with EVF of 0.45. The experiments were approved by 
the local ethical committee of the Medical Faculty of the University of Linkdping. 

Glass capillaries with a volume of 25 *iL (length 50 mm), product number 1 1 1395-25, were from KEBCMab, 
Stockholm., Sweden. 

The PT reagent was added to 8 mm toner diameter polystyrene tubes, 300 jiL of reagent in each. The tubes were 
capped and temperature equilibrated in a water bath. At time zero, 25 pL of sample was added to a reagent tube 
and recapped. The tube was tilted once about every second so that the bottom of the tube was out of water bath 
T*?^? a 5 l backinthc *•* w »en straight up. The contents was inspected every time die tube was 
tuted. When first signs of clotting were detected the time was recorded. The temperature in the water bath was 
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varied Ween I4°C and 40*C. The 25 nL of sample was added either by glass capillary or by pipette with 
disposable plastic tip. 

Example 1. 

With a PT procedure, the dotting time (CT) was determined for two control plasma samples at every two 
degrees centograde in the temperature range ofl8°C to 38°C. The control plasma samples had INR values of 
J 7 m these UeS - the No ™ al Clotting Time (NCT) and International Sensitivity Index flSD of 

the PTprocediire were calculated at each of the eleven temperatures. The NCT was in the range of 55 s to 22 s 
and the ISI was in the range 1.0 to 1.5, SEE Figures I and 2. Second degree polynomials werefitted by minimal 

NCT(t) - 136.4 - 6. 165t + O.OWTt 1 
KI(t) 1.05*4 + O.0420t - 0.001 lr* 

2ST^?J5l? rthe ^ PT procedue was also determned at three temperatures. 18.5*C, 22.7*0 and 28.4'C 
with patient pksma «inpl« from the Department of Clinical Chemistry. Figure t and 2 also show that the 
estomatw of NCT and ISI made with the patient plasma samples and the INR values supplied by the department 
were wen in uno. . 

The fonctional relationship between the temperature and NCT and ISI allowed the construction of schools of 
Sm*?? ?l a ] PeC f° F** showm » * e ex P ected <***»8 too as function of temperature. The curve 
fornm I flattened ourta the temperature range of 3S«C to 40»C. The curves for higher INR values displayed an 
increasingly pronounced minimum in the range 30°C to 35 C C. K y 



Example 1 demonstrates that functional relationships temperature and NCT and ISI, NCWt) and IS«tl can be 
S^"! S*"^ Ex * m * ,le 1 ^onstrates that every value pair (t, CT) translates into an INR value. 
S^ J^ Jf.? u?* a translation but an interpolation between the curves is necessary. A two variable 
Sill rS °, I: ° r 8 ^ ^P 68 " *«> be the most straight forward means to translate the (t, CT) value 
pair Into an INR value. Figure 3 clearly demonstrates that a translation of the kind can be performed in practice. 

W ! ,en4 iswalyaed according to the Invention, the clotting time and the ambient temperature (t) are 
measured. Widithesc values and known functional relationships NCT (t) and ISI(t), an INR value can be 
computed as INR = (CT/NCT(t))»^. Thus, according to the invention, provided the temperaS^slmhm a 
permissible range, every value pair (t, CT) will generate an INR value. Naturally, the CT must also be within 
sorneperrosaible range but this does not represent anything new in comparison to state of art PT procedures and 
is therefore not elaborated on here. 



Example 2. 



Plasma samples from 23 patients were obtained from the Department of Clinical Chemistry together with INR 
values determined according to prior art. The 23 samples were analyzed according to the invention The ambient 
tenperature and the clotting time for each sample was measured. The temperature in the series was stable at 
22J C. At this ternperature, the NCT and ISI of the PT procedure was determined with respect to the prior art 
INR values. INR values according tome invention were then computed. The INR values obtained according to 
u Wefe COmpare ^ to ,he , INR ^ °**aine° according to prior an at 37»C, see Figure 4. 
nZ^^^T Y ^^ greSslc l n - A 8lopc ofnear un «y <' OOS), an intercept dose to zero (0.007) and a 
correlation coefficient was 0.982 was obtained. There were no obvious outliers. The first 12 of the 23 samples 
were similarly analyzed at 18.5°C and 28.4'C. For each of these 12 sample a mean INR value was determined as 
the averageof three determinations, one at each of the three mentioned temperatures. This mean INR value was 
also compared by linear regression analysis to the INR values supplied by the department. Figure 5 
tateresttngly. the mean INR values correlate more strongly with the INR vahies supplied by the department than 
XT^™^?^ f OI ! y ^ 0ne '<*>P««tore<22.7 0 CX squared regression coefficient was 0.995 compared to 
tofLrS^H^^ /" *2T S " bias and no obvious outliers. Itappearathat^cruX 

determined according to the invention at any temperature in the range of 1 8°C to 40»C. 
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Example 2 demonstrates that INR values can be determined ot other temperatures that 37°C. According to the . 
data, a PT test can be performed at amb)em temperature provided that the clotting time and the temperature are 
measured and that both of these values are used to derive the test result. To further prove the point, mean INR 
values were determined for 12 patient plasma samples. Each mean INR value was an aritrnetric average of three 
INR determinations, one at 18.5°C, a second at 22.TC and a third at 23.4°C. The mean INR values and the prior 
art INR values were compared in Figure 5. In this case the data lined up even better that in Figure 4. The results 
are interpreted in the following way; each mean INR value is the average three determinations according to the 
invention. Each of these three estimates is equally good, regardless of temperature. The mean INR values are 
therefore better estimates of the true INR value than the single estimate at 22.7°C. A standard deviation of the 
determinations are obtained by assuming that the INR value of the department has correct. The standard 
deviation for the mean INR and the 22.7°C INR can then be determined to 0,029 and 0.043, respectively. The 
ratio between these standard deviations is 1.5 which is close to 1 .73, the square root of three, which is expected 
if all determinations, regardless of temperature, carry the same weight. 

The data shown in Figures 4 and 5 displays a discovery on which the invention is based. PT can be determined at 
any temperature. The temperature needs only be measured and used together with the clotting time to obtain the 
assay result The feet that PT can bo determined over a relatively broad temperature range is not trivial. It is a 
feet that now has been experimentally verified. Now we know, that new analytical possibilities, offering 
considerable advantages, open themselves unto us. Since the temperature does not by necessity need to be 
defined, tt only needs to be measured, much expensive hardware can be stripped from the instrument used for PT 
determination. It could well be that the instruments can perhaps be made so inexpensive that a disposable 
instrument for PT tests is possible. For POC PT testing this could be decisive. 

PT determination according to the invention could result in improved test quality. One reason for a bad PT result 
is temperature feult. The temperature in the reaction mixture is not what it is assumed to be. This could be 
because of the temperature has not had the time to equilibrate, or because of some error in the thermostat It 
stands clear to reason, it is easier to measure a temperature with good precision than to keep it at some 
i predetermined level with the same good precision. 
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Table 1 . The FT clotting time for the two control plasma samples were determined at various temperatures in 
the range of 18°C to 38°C. The clotting times are designated CT TNR 1 . 14 and CT TNR 2.82. Using these two 
CT values* the NCT and the IS1 of the VT procedure was determined at each temperature from the relationship 
INR - (CT/NCT) 1 ^ . All clotting times are given In seconds. 



Temperature 


CT INR 1.14 CT INR 2.82 


NCT 


1SI 


18°C 


57 


109 


51.9 


1.40 


20°C 


52 


97 


47.5 


1.45 


22 8 C 


45 


83 


41.2 


1.48 


24°C 


40 


75 


36.5 


1.44 


26°C 


35 


68 


31.8 


1J6 


28°C 


33 


63 


30.1 


1.40 


30°C 


30 


61 


27.1 


1.28 


32°C 


27 


60 


24.1 


1.13 


34°C 


26 


57 


23.2 


1.15 


36°C 


26 


S7 


23.2 


LIS 


38»C 


26 


63 


22.9 


1.02 
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Table 2. Below is a piece of an Excel file showing chat a clotting time and a temperature, measured when 
practicing a PT procedure according to the invention, can be translated into an INR value. There is one row for 
each CT in seconds and one column for each temperature in degrees centigrade. Tf in practicing a PT procedure 
according to the invention, a temperature of24°C and a clotting time of 45 seconds are measured, then the INR 
of the sample is 1 .34. The example is from a part of the world where a comma, instead of a decimal point is 
used. The section of a matrix shown covers the temperature range 19°C to 28°C. If, in connection with a PT test 
performed according to the invention, a temperature of 1 8°C is determined, then this outside the conditions 
under which the test is intended, and no INR value is obtained. The temperature measured is thus used to qualify 
test conditions. If the measured temperature is outside the permissible range, then the test conditions are not 
qualified and no test result will be generated. 



Temperature (°C) 





19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


CT: 29 


0,46 


0,50 


0,55 


0,60 


0,66 


0,71 


0,78 


0,84 


0,91 


0,98 


30 


0,48 


0,53 


0,58 


0,63 


0,69 


0,75 


0.82 


0,89 


0,96 


1.03 


31 


0,51 


0,55 


0,60 


0,66 


0,72 


0,79 


0,86 


0,93 


1,00 


1,08 


32 


0,53 


0,68 


0,63 


0,69 


0,76 


0,82 


0.90 


0,97 


1,05 


1.12 


33 


0,55 


0,60 


0,66 


0,72 


0,79 


0.86 


0,94 


1.01 


1,09 


1.17 


34 


0,58 


0,63 


0,69 


0.75 


0,82 


0,90 


0,98 


1,06 


1,14 


1,22 


35 


0,60 


0,69 


0.72 


0,79 


0,86 


0,94 


1.02 


1,10 


1,19 


1,27 


36 


0,63 


0,69 


0,75 


0,82 


0.89 


0,97 


1.06 


1.15 


1,23 


1,32 


37 


0,65 


0,71 


0.78 


0.86 


0.93 


1,01 


1,10 


1,19 


1,28 


1.37 


38 


0,68 


0.74 


0,81 


0.89 


0,97 


1,05 


1.14 


1,24 


1.33 


1.42 


39 


0,71 


0,77 


0,84 


0,92 


1.00 


1,09 


1,19 


1.29 


1,38 


1.47 


40 


0,73 


0,80 


0,87 


0,96 


1.04 


1.13 


1,23 


1.33 


1.43 


1.53 


41 


0,76 


0,83 


0,91 


0.99 


1,08 


1,17 


1,27 


1,38 


1.48 


1,58 


42 


0.79 


0,86 


0,94 


1,03 


1.12 


1,22 


1.32 


1,42 


1.53 


1,63 


43 


0,81 


0,89 


0,97 


1,08 


1.16 


1,26 


1,36 


1.47 


1,58 


1,68 


44 


0,84 


0,92 


1,01 


.1,10 


1,20 


1,30 


1.41 


1,52 


1.63 


1.74 


45 


0,87 


0.95 


1.04 


1,13 


1.23 


1.34 


1,45 


1,57 


.1.68 


1,79 


46 


0.90 


0,98 


1.07 


1.17 


1,27 


1,38 


1.50 


1,62 


1.73 


1.85 


47 


0,93 


1.01 


1.11 


1.21 


1,31 


1.43 


1,55 


1.67 


1,79 


1,90 


48 


0,98 


1,04 


1.14 


1,24 


1,36 


1.47 


1,59 


1.72 


1,84 


1,96 


49 


0,99 


1,08 


1.18 


1,28 


1.40 


1,52 


1.64 


1.77 


1,89 


2.02 


50 


1,02 


1.11 


1,21 


1,32 


1,44 


1.56 


1,69 


1,82 


1,95 


2.07 
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Legends to the figures 

Figure 1. The filled circles show the NCT of Table 1. The solid line is second degree polynomial fitted to the 
experimental data points by minimal feast square method. The open circles show the NCT values for the PT 
procedure estimated with the patient plasma samples and the INR values for these supplied by the department. 
The fitted function was NCT(t) - 136.4 - 6. 1 65t + 0.0837t 2 

Figure 2. The filled circles show the experimentally determined 1S1 data of Table 1. The solid line is second 
degree polynomial fitted to die experimental data points by minimal least square method. The open circles show 
the NCT values for the PT procedure estimated wkh the patient plasma samples and the INR values for these 
supplied by the department The fitted function was ISI<t) « 1 .0584 + 0.04201 1 - 0.001 It* 

Figure 3. The solid lines show the expected dotting time with the PT procedure for samples with INR values of 
l, 2, 3,4, 5 and 7 in the temperature range of 1 8°C to 40*C. The calculations ware made with the relationship 
INR - (CT/NCT)^ reananged into INR= (CT/NCT^)? 8 ^ , with insertions of the NCT(t) and !SJ<t) given in 
legends to Figures 1 and 2. 

Figure 4. INR values of 23 patient dtrated plasma samples determined according to the invention at 22.7°C are 
compared with INR values for the same samples determined according to prior att by the Department of Clinical 
Chemistry at the University Hospital, Linkoping, Sweden. 

Figure 5. For 12 patient plasma samples the average TNR value of three determinations according to the 
invention at 18.5°C, 22.7*C and 28.4°C, were compared to the TNR values of the same samples determined 
according to prior ait The determinations according to the invention and according to prior art are denoted INR 
invention and INR depl din chem, respectively. 
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Claims HttVWHOMOrtKs 

1. A procoduro to perform a coagulation test at ambient temperature in which the clotting time and the 
temperature are both measured and used to obtain the test results. 



2. A procedure according to claim 1 in which the coagulation test is prothrombin time <PT) and the test result is 
expressed in International Normalized Ratio (INR). 

3. A procedure according to claim 1 in which the coagulation test contained within the group defined by 
a^vatedparoal prothrombin time (APTT), spontaneous whole blood coagulation time, activated coagulation 
tjme (ACT) and collagen activated whole blood coagulation rime B 

4. A procedure according to claim 1 through 3 in which the measured temperature is also used to oualifv 
temperature conditions of the test. ^ J 

S ' ttS^ls^C^ to ^ rf Claim8 ' thr ° Ugh 3 ^ W ^ Ch ^ <Unbient tem P erawre fa Umited to range 

6. A Procedure according to claim 1 through 3 in which the ambient temperature is limited to the range of 18°C 
to 35 C. . 

7. A procedure according to claims 1 and 2 in which the ambient temperature is limited to the range of 30°C to 

8 ri^^rf'r^S* to ddm i* r ° u i b 6 . m which Int^ional Sensitivity Index (ISO and Normal 
Clotting Tinw(NCT) are expressed as functions of temperature, IS!(t) and NCT(t), respectively, and the 
International Normalized Ratio (INR) of the sample is calculated from the clotting time (CT) of the sample 
and the temperature according to INR = (CT/(NCT(t))expISI(t). p 

9 tfZ^Z^^ 8 ^. Clai - m 1 H ,ro ^ h f where ** ,esl resu,t is obtaincd ^m » table with rows and 
columns where one w for various dotting times and the other various temperatures and the test result is found 
in the intersection of clotting rime and temperature. 

10. A test lot for performing a coagulation test according to any of the above claims which contains reagents for 
10 to 100 analysis, an instrument and an instructions for use. 
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coagulation tuts nt ambient temperature 

Abstract HuVWdfal-n Kassan 

Development of point of care (POC) coagulation tests i» hampered by complicated instnimentation, as 
««mplifled by prothrombin tune (PT) testing The health care cost of monitoring the about 6 million patients 
E?S ^?I! t ? n,,n K an V« on if , . s 18 «*«" 1200 Euro. These costs could be much reduced if more 

patients did their own testtng. This requires instruments that are more inexpensive and easier to use. The prior art 
SZX^f^r at 3 I° C ^ dS much ex P^ ive hardware J d compHcates te^TcooSngYo 
t^ZTZ*^ 1 f™, * tonperatun, by measuring both cloaing^Sd 

using both to obtain me result. The invention Includes methods for treating the datf and teaches 

can te^tZ^^T*^ * V** tCSt CondiUons 11 defines temperature U&^K 
can be performed and the composition of commercial products for practicing the invention 
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